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Introduction
This document summarizes the contributions submitted under agenda items 12.2, 12.3, and 12.4. The topics that are covered include the RAN tasks concerning the study of a possible 2Rx exception for 6GHz, the inconsistency issue for intra-band EN-DC band combinations, and CRs for Canada and US band n77.
Topic #1: 2Rx Exception Study
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300306
	Apple
	Proposal 1:	Further conditions for the 2RX exception can be devised later once the exact regulatory rules become available.
Proposal 2:	To differentiate between 2RX and 4RX UE, the simplest signalling solution is to leverage existing IE maxNumberMIMO-LayersPDSCH that will require no changes to the existing RAN WG2 and WG4 specifications.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 1-1
[bookmark: _Hlk115772116]Issue 1-1: Conditions for 2Rx Support in Band n104
At RAN4#105, “CR to 38.101-1: 4 Rx support for n104” in R4-2220838 was agreed based on the group agreement to add the 2Rx exception under condition(s). The condition(s) were left as FFS. The contribution from Apple proposes to evaluate the set of conditions once the exact regulatory rules for band n104 become available. The options presented below are mutually exclusive.
· Proposals
· Option 1: Keep condition(s) as FFS and defer further discussion concerning the condition(s) for 2Rx support in band n104 until the exact regulatory rules become available.
· Option 2: No specific limitation on RAN4 contributions concerning the set of conditions for 2Rx support for band n104 while the exact regulatory rules are not yet available.
· Recommended WF
· TBA

Sub-topic 1-2
Issue 1-2: Signalling Solutions to Indicate 2Rx Support in Band n104
The options presented below are mutually exclusive.
· Proposals
· Option 1: Leave details of signalling solutions to RAN2.
· Option 2: Leverage existing IE maxNumberMIMO-LayersPDSCH to differentiate between 2RX and 4RX UEs for band n104.
· Option 3: Defer further discussions concerning signalling solutions for 2Rx support in band n104 until the exact regulatory rules become available to align with Issue 1-1.
· Recommended WF
· TBA
Topic #2: Inconsistency issue for intra-band EN-DC band combinations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300379 
R4-2300380 (CAT-A)
R4-2300381 (CAT-A)
	Apple
	CR to 38.101-3 for corrections on intra-band EN-DC configurations

	R4-2300754
	Ericsson
	[bookmark: _Hlk127968730]Proposal 1: for case 3, remove non-contigous UL configurations that are paired with contigousn DL configurations
· The UE must support non-contiguous EN-DC also in the DL, the combinations discussed already exist except DC_41A-n41B
· Case 3 ‘amended’ can then be indicated by a single BC entry e.g. {41C, n41A} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’
Observation 1: for an intraBandENDC-Support = ‘both’ indication, the BCS for the contugous and non-contigous sub-blocks must be consistent, otherwise not  possible to group contiguous and non-contigous band combinations.
[bookmark: _Hlk127969003]Proposal 2: the “both” capability for intra-band EN-DC combination for case 4 (with three band entries) should not imply a limitation to two sub-blocks for UL or DL configurations. Instead, ‘non-contiguous spectrum’ in the field description for field intraBandENDC-Support means support of an ‘unlimited’ number of non-contigous sub-blocks in a band combination and ‘both’ any combination of contiguous and non-contigous sub-blocks amongst these; the same indication for both UL and DL. New Rel-18 signaling is needed for indication  of cases with ‘both’ in the DL but only ‘contiguous’ in the UL.

	R4-2301590
	MediaTek Inc.
	Observation 1: In the current RAN2 specs, the IE “intraBandENDC-Support” does not differentiate UL and DL, therefore implies the same spectrum contiguity of both UL and DL.
Observation 2: The value “contiguous” indicated in the IE “intraBandENDC-Support” refers to a set of configurations, labelled as Config#1, where only contiguous spectrum is assumed at both UL and DL. And the value “non-contiguous” refers to another set of configurations, labelled as Config#2, where only non-contiguous spectrum is assumed at both UL and DL. And the value “both” means the support of both Config#1 and Config#2.
Observation 3: With the RAN4 agreement that “both” can be used for indicating the support of Case 3 and Case 4, RAN4 is actually extending the meaning of “both”.
Proposal 1: RAN4 to specify Config#1 (both UL and DL has contiguous spectrum), Config#2 (both UL and DL has non-contiguous spectrum) and Config#3 (UL and DL has different contiguity) in different sub-clauses corresponding to different values reported in intraBandENDC-Support.
Proposal 2: For the example band combination DL: DC_(n)48DA / UL: DC_48A_n48A, if a UE supports the band combo by reporting “both”, then its fallbacks DL: DC_48C_n48A/UL: DC_48A_n48A, and DL: DC_48A_(n)48AA/UL: DC_48A_n48A should also be supported.

	R4-2302542 (rev of  R4-2301591)
R4-2301592 (CAT-A)
	MediaTek Inc.
	CR to TS 38.101-3 on intra-band ENDC support

	R4-2301629
	Xiaomi
	Proposal 1: Using the same method of extending the meaning of ‘both’ in the IE intraBandENDC-Support for B48+n48 ENDC in both case 3 and case 4.
Proposal 2: ‘both’ in IE intraBandENDC-Support for B48+n48 ENDC doesn’t only means UE support intra-band contiguous ENDC in both UL and DL and intra-band non-contiguous ENDC in both UL and DL, but also support intra-band DL contiguous ENDC with intra-band UL non-contiguous ENDC for intra-band combination between B48 and n48, simultaneously.
Proposal 3: Move the configurations of intra-band DL contiguous ENDC with intra-band UL non-contiguous ENDC in Case 3 from contiguous Tables 5.3B.1.2-1/Table 5.5B.2-1 to mixed contiguous and non-contiguous Tables 5.3B.1.3-2/5.5B.3-2 as shown in below table.
Proposal 4: Modify NOTE 5 for case 4 and introduce new NOTE 6 as below table:
· NOTE 5:  These configurations are limited to one NR sub-block with one or more E-UTRA sub-blocks containing more than two component carriers.
· NOTE 6: The UE supporting these configurations of intra-band DL contiguous ENDC with intra-band UL non-continuous ENDC indicates ‘both’ by IE intraBandENDC-Support.

	R4-2301630
R4-2301631 (CAT-A)
R4-2301632 (CAT-A)
	Xiaomi
	CR for 38.101-3 to delete the invalid cases and modify some intra-band ENDC

	R4-2302067
	Google Inc.
	Proposal 1: For Case 3, we propose the following elaborated solution for Option 2c
Issue 1-1-1: Which solution to be adopted for Case 3
· Option 2b: In Rel-16 and Rel-17, report an additional band combination DC_48A_n48A in both UL and DL to support the Case 3 configurations DL DC_(n)48CA with UL DC_48A_n48A and DL DC_(n)48DA with UL DC_48A_n48A, i.e. 
· UE indicate “contiguous” capability for DL DC_(n)48CA with UL DC_(n)48AA
· UE additionally indicate “non-contiguous” capability for DC_48A_n48A in both UL and DL
· Option 2c: From Rel-16In Rel-16 and Rel-17, UE shall also support non-contiguous operation in the DL (DC_48C_n48A or DC_48D_48A), then the network can configure DL_(n)48CA or DC_(n)48DA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)

Agreement: 
· Drop Option 2b.
· Check with RAN2 whether the interpretation for “both” can be non-contiguous in UL and contiguous in DL. 


Proposal 2: For Case 4, we propose the following elaborated agreement
Agreement: 
· Option 2b: From Rel-16Rel-16 and 17, band combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.
· UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DC_48A-48A_n48A with UL DC_48A_n48A
· The Case 4 is limited to one NR sub-block (band entry) with one or moretwo E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the single NR sub-block
· If “both” capability for Case 4 is indicated, the UE should also support DL DC_48A-48A_n48A with UL DC_48A_n48A.
· Check with RAN2 about option 2b and new signalling is not precluded for case 4.

	R4-2302085
R4-2302112 (CAT-A)
R4-2302139 (CAT-A)
	Google Inc.
	CR to 38.101-3 Rel-16 intra-band EN-DC band combination for Case 3 and Case 4 configuration

	R4-2302482
	Huawei, Hisilicon
	Observation: RAN4 has already sent the LS to RAN2 to confirm the understanding and the solution to the issue of inconsistency for intra-band EN-DC band combinations. 
Proposal: No further discussion on the inconsistency issue for intra-band EN-DC band combinations in RAN4 is required before getting the feedback from RAN2 concerning the LS sent in RAN4#105.

	R4-2302560
R4-2302561 (CAT-A)
R4-2302562 (CAT-A)
R4-2302563 (CAT-A)
	ZTE Corporation
	CR for TS 38.101-3 on intra-band EN-DC band combination support for DC_(n)41

	R4-2302564
R4-2302565 (CAT-A)
R4-2302566 (CAT-A)
	ZTE Corporation
	CR for TS 38.101-3 on mixed intra-band contiguous and non-contiguous EN-DC band combination for DC_(n)48

	R4-2302567
	ZTE Corporation
	Observation 1: For the notation of configuration in Case 4, the DL configuration should be denoted as “DC_48A-(n)48AA” instead of “DC_48A_(n)48AA”.
Proposal 1: For the notation of DC configuration having the mixed intra-band contiguous and non-contiguous parts, entries within a list of either LTE carriers or NR carriers should be separated by “-” instead of “_”, such as “DC_48A-(n)48AA”.
Observation 2: There are different understandings in RAN2 and RAN4 for the value “both” in IE intraBandENDC-Support.
Proposal 2: The following scenarios are suggested to be included in the LS to RAN2 to evaluate if they could be implemented under the new interpretation of “both” in RAN4.
	Case
	Downlink EN-DC configuration
	Uplink EN-DC configurations
	Continuity in DL & UL

	
	
	
	DL
	UL

	3
	DC_(n)48CA
	DC_48A_n48A
	Contiguous
	Non-contiguous

	
	
	DC_(n)48AA
	Contiguous
	Contiguous

	3a
	DC_(n)48AA
	DC_(n)48AA
	Contiguous
	Contiguous

	4
	DC_48A-(n)48AA
	DC_(n)48AA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Contiguous

	
	
	DC_48A_n48A
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Non-contiguous

	4a-1
	DC_48A-48A_n48A
	DC_48A_n48A
	Non-contiguous
(with non-contiguous LTE carriers)
	Non-contiguous

	4a-2
	DC_48A_n48A
	DC_48A_n48A
	Non-contiguous
(with single LTE carrier)
	Non-contiguous

	4a-3
	DC_48C_n48A
	DC_48A_n48A
	Non-contiguous
(with contiguous LTE carriers)
	Non-contiguous



Observation 3: From the signalling aspects of Case 3/3a and Case 4/4a-1/4a-2/4a-3, the potential solutions shown in Table 2-2 can distinguish all the configurations related to Band 48/n48 in current RAN4 spec by the number of band entries and the value of ‘intraBandENDC-support’.
Table 2-2: Signalling aspects for intra-band EN-DC configurations 
for Case 3/3a and Case 4/4a-1/4a-2/4a-3
[image: ]

Proposal 3: To consider the extended requirements in the future, the following configurations are suggested to be included in the LS to RAN2 for evaluation.
· Intra-band EN-DC configuration having three band entries with two entries from NR band and one entry from E-UTRA band, such as DC_(n)XAA-nXA.
	Case
	Downlink EN-DC configuration
	Uplink EN-DC configurations
	Continuity in DL & UL

	
	
	
	DL
	UL

	5
	DC_(n)XAA-nXA
	DC_(n)XAA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for NR carriers
	Contiguous

	
	
	DC_XA_nXA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for NR carriers
	Non-contiguous



Observation 4: From the aspects of future extension, the following ‘Case x’ could be distinguished from ‘Case 4a-3’ by the value of ‘intraBandENDC-support’, while for ‘Case y’ and “Case 4a-1”, it could not be distinguished by the number of band entries and the value of ‘intraBandENDC-support’.
‘Case x’:  DL: DC_(n)XCA  UL: DC_XA_nXA    vs.  ‘Case 4a-3’:  DL: DC_XC_nXA  UL: DC_XA_nXA           ✔
‘Case y’:  DL: DC_YA-(n)YAA  UL: DC_YA_nYA    vs.  ‘Case 4a-1’:  DL: DC_YA-YA_nYA  UL: DC_YA_nYA    ✘

Proposal 4: It is suggested to decide in RAN4 whether the following configurations in ‘Case x’ and ‘Case y’ will be possible or not in future extensions.
· ‘Case x’:    DL: DC_(n)XCA    UL: DC_XA_nXA.
· ‘Case y’:    DL: DC_YA-(n)YAA    UL: DC_YA_nYA.
Proposal 5: It is suggested to remove non-contiguous UL EN-DC configuration DC_41A_n41A for the configurations DC_(n)41CA and DC_(n)41DA starting from Rel-15; and for the configuration DC_(n)41AB starting from Rel-16.
Proposal 6: For EN-DC configurations with IE ‘intraBandENDC-Support’ having the value ‘both’ in Case 3/4 for B48+n48, it is suggested to set a new sub-clause in TS 38.101-3 for mixed intra-band contiguous and non-contiguous EN-DC configurations.

	R4-2302568
	ZTE Corporation
	[Draft] LS on intra-band EN-DC band combination support




Open issues summary
The list of CRs above will be treated online based on the outcome of the RAN4 discussions. The following sub-topics are identified based on the discussion papers and draft LS above.
Sub-topic 2-1
Issue 2-1: RAN4 contribution handling
At RAN4#105, a way forward was approved in R4-2220589 for Case 3 and Case 4. In addition, an LS to RAN2 was approved in R4-2220837 asking for RAN2 to check whether the interpretation of ‘both’ can be supported by RAN2 for Case 3 and Case 4. The options presented below are mutually exclusive.
· Proposals
· Option 1: No further discussion on the inconsistency issue for intra-band EN-DC band combinations in RAN4 is required before getting the feedback from RAN2 concerning the LS sent in RAN4#105 (Huawei, HiSilicon).
· Option 2: Continue discussion and implementation of any necessary CRs based on the way forward in R4-2220589.
· Option 3: Consider other options beyond the way forward in R4-2220589.
· Recommended WF
· TBA
Sub-topic 2-2
Issue 2-2: Case 3 solutions/updates
The options presented below are not necessarily mutually exclusive.
· Proposals
· Option 1: Remove non-contiguous UL configurations that are paired with contiguous DL configurations. Therefore, the UE must support non-contiguous EN-DC also in the DL (the combinations discussed already exist except DC_41A-n41B). In this case, the amended Case 3 can be indicated by a single BC entry e.g. {41C, n41A} (DL) and {41A, n41A} (UL) and intraBandENDC-Support = ‘both’.
· Option 2: Extend the meaning of ‘both’ in the IE intraBandENDC-Support for B48+n48 EN-DC in both case 3 and case 4.
· Option 3: Update solution for Option 2c as below.
· Option 2c: From Rel-16In Rel-16 and Rel-17, UE shall also support non-contiguous operation in the DL (DC_48C_n48A or DC_48D_48A), then the network can configure DL_(n)48CA or DC_(n)48DA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)
· Recommended WF
· TBA
Sub-topic 2-3
Issue 2-3: Case 4 solutions/updates
The options presented below are not necessarily mutually exclusive.
· Proposals
· Option 1: The “both” capability for intra-band EN-DC combination for case 4 (with three band entries) should not imply a limitation to two sub-blocks for UL or DL configurations. Instead, ‘non-contiguous spectrum’ in the field description for field intraBandENDC-Support means support of an ‘unlimited’ number of non-contiguous sub-blocks in a band combination and ‘both’ any combination of contiguous and non-contiguous sub-blocks amongst these, the same indication for both UL and DL. New Rel-18 signalling is needed for indication of cases with ‘both’ in the DL but only ‘contiguous’ in the UL.
· Option 2: Update solution for Option 2b agreement from the WF in R4-2220589 as below.
· [bookmark: _Hlk127974174]Option 2b: From Rel-16Rel-16 and 17, band combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.
· UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DC_48A-48A_n48A with UL DC_48A_n48A
· The Case 4 is limited to one NR sub-block (band entry) with one or moretwo E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the single NR sub-block
· If “both” capability for Case 4 is indicated, the UE should also support DL DC_48A-48A_n48A with UL DC_48A_n48A.
· Check with RAN2 about option 2b and new signalling is not precluded for case 4.
· Option 3: Consider future extension with intra-band EN-DC configurations having three band entries with two entries from NR band and one entry from E-UTRA band. Decide whether the following configurations in ‘Case x’ and ‘Case y’ will be possible or not in future extensions
· ‘Case x’:    DL: DC_(n)XCA    UL: DC_XA_nXA
· ‘Case y’:    DL: DC_YA-(n)YAA    UL: DC_YA_nYA
· Recommended WF
· TBA
Sub-topic 2-4
Issue 2-4: RAN4 Specification Updates
· Proposals
· Option 1: RAN4 to specify Config#1 (both UL and DL has contiguous spectrum), Config#2 (both UL and DL has non-contiguous spectrum) and Config#3 (UL and DL has different contiguity) in different sub-clauses corresponding to different values reported in intraBandENDC-Support. Ensure for lower order fallbacks that the same rule applies, i.e., check which config set {Config#1, Config#2, Config#3} that the fallback belongs to and whether it is supported depends on the corresponding capability.
· Option 2: Move configurations of intra-band DL contiguous EN-DC with intra-band UL non-contiguous EN-DC in Case 3 from contiguous Tables 5.3B.1.2-1/Table 5.5B.2-1 to mixed contiguous and non-contiguous Tables 5.3B.1.3-2/5.5B.3-2.
· Option 3: For EN-DC configurations with IE ‘intraBandENDC-Support’ having the value ‘both’ in Case 3/4, create a new sub-clause in TS 38.101-3 for mixed intra-band contiguous and non-contiguous EN-DC configurations.
· Option 4: Modify NOTE 5 for Case 4 and introduce a new NOTE 6 as below.
· NOTE 5:  These configurations are limited to one NR sub-block with one or more E-UTRA sub-blocks containing more than two component carriers.
· NOTE 6: The UE supporting these configurations of intra-band DL contiguous ENDC with intra-band UL non-continuous ENDC indicates ‘both’ by IE intraBandENDC-Support.
· Recommended WF
· TBA
Sub-topic 2-5
Issue 2-5: LS to RAN2
· Proposals
· Option 1: Send an LS to RAN2 to list a set of scenarios in the LS to evaluate if they could be implemented under the new interpretation of “both” in RAN4 and to consider a future extension with intra-band EN-DC configurations having three band entries with two entries from NR band and one entry from E-UTRA band. (R4-2302568, ZTE).
· Option 2: Defer any further LS to RAN2 until getting the feedback from RAN2 concerning the LS sent in RAN4#105.
· Recommended WF
· TBA
Topic #3: CRs for Canada band n77
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300755
	Ericsson
	Rel-17 Cat F CR to 38.101-1, “Corrections to the specification of network signaling value NS_57”

	R4-2300756
	Ericsson
	Rel-18 Cat A CR to 38.101-1, “Clarification of the CA_NS indication and NS values for n77 in Canada [n77 Canada]”



Open issues summary
[bookmark: _Hlk127957230]No specific open issues as the Cat-F CR will be treated online. The only comment is that R4-2300755 will require a revision to correct the title to match the Rel-18 Cat A CR assuming that the content of the CR can be agreed.
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